ABSTRACT Sporadic cases of Middle East respiratory syndrome caused by a novel corona virus (MERS-CoV) were first detected in Saudi Arabia in June 2012. The number of cases was highest during April and May 2014. To assess determinants of psychobehavioural responses among the general population in Jeddah, western Saudi Arabia, a cross-sectional survey was conducted at the end of June 2014. Data included sociodemographic characteristics, level of anxiety, protective measures and social avoidance responses. A total of 358 participants completed the questionnaire; 58.4% were female, and the age range was 18-72 years. None of the participants was diagnosed with MERS-CoV. More than half (57.7%) recorded a moderate anxiety score using a visual analogue scale. Anxiety level was significantly associated with increased perception of susceptibility to infection and social avoidance behaviours related to travel and being in public places.
Introduction
A Middle East respiratory syndrome caused by a novel corona virus (MERSCoV) was first detected in Saudi Arabia in June 2012. The number of cases increased to a peak in April and May 2014 (1, 2) . The total number of reported cases up to June 2014 was 714, with a case fatality rate of 40.8% (1) . Another peak occurred in 2015, however, with fewer cases (440 to end of December 2015) (1) .
Most patients with MERS-CoV infection were severely ill with pneumonia and acute respiratory distress syndrome, and some had acute kidney injury (3) . Up to June 2014 the mode of transmission was uncertain but was thought to be through direct (droplet) or indirect (touching contaminated surfaces) contact (4) .
Unconfirmed beliefs about modes of transmission and doubts regarding the adequacy of national preparedness influence public compliance with precautionary measures and have been associated with avoidance behaviours and increased psychological distress (5, 6) . Avoidance behaviours and anxiety symptoms were experienced during the human avian influenza outbreaks and the SARS epidemic (7) (8) (9) . During the 2009 H1N1 pandemic, anxiety was associated with high perceived susceptibility to infection and disease severity that influenced hygiene measures (5) or led to social distancing, rather than substantial changes in hygiene behaviour (10) .
People are more compliant if they believe they may be affected by the outbreak (11, 12) , the recommended behaviours are effective (13) , the illness has severe consequences (14) or is difficult to treat (15) and there is sufficient information on controlling the spread of infection (16) .
Knowledge of psychobehavioural responses among the general public during epidemics could determine risk communication and public health interventions (10, 17) .
A study conducted on healthcare workers in a tertiary care hospital in Jeddah during the 2014 MERS CoV outbreak reported emotional distress and reluctance to work overtime in despite their feelings of ethical and professional obligation towards their profession (18) . During the 2014 emergence of MERS-CoV, other generally observed public responses (e.g. avoiding crowded places and hospitals, wearing face masks in mosques and public areas and changing travel plans) have not yet been explored.
Accordingly, our study aims to address psychobehavioural responses in terms of psychological distress/anxiety and avoidance behaviours associated with MERS CoV occurrence among the Saudi population in Jeddah, western Saudi Arabia, where the majority of cases were reported during the 2014 outbreak.
Methods
We carried out a cross-sectional study in June 2014 in 2 shopping centres in Jeddah, western Saudi Arabia. These centres were selected by a simple random sampling technique from a list of 12 large shopping malls which people visit for shopping, recreation and to meet friends.
Study participants were selected using a convenience sampling technique among people who were sitting in the open dining areas from 17.00-22.00 hours during the study period (16-26 June 2014) . Study participants included male and female adult (> 18 years) Saudi Arabian and non-Saudi Arabian people residents of Jeddah during the 2014 MERS-CoV outbreak.
Verbal consent was obtained from each participant to voluntarily participate in the study. The purpose of the study, procedures, risks, benefits and alternatives to participation were explained to each potential participant. Each potential participant was afforded sufficient time to ask questions and consider whether or not to participate in the study and complete the questionnaire.
Data were collected through a self-administered questionnaire developed based on similar previous studies conducted in China and Hong Kong during the H7N9 and H1N1 epidemics (10, 19) . The questionnaire included data on sociodemographic characteristics of the participants, avoidance responses, use of protective measures, perceptions and overall knowledge about the 2014 MERS-CoV outbreak. Knowledge was assessed through 7 questions on mode of transmission, clinical features, severity, prevention and availability of a vaccine. One point was given for every correct response and zero for an incorrect response. Those who scored ≥ 4 out of 7 (> 50% correct) were considered as having average/high knowledge.
The questionnaire was pretested for face and content validity, length and comprehensibility. Face validity was established by expert opinion. The pretest was conducted on 10 volunteer participants (5 male and 5 female) randomly selected from the same location. After pretesting, no changes were required. A 5-point Likert response scale was applied and the average time for completion was about 10 minutes.
A 10 cm horizontal line visual analogue scale (VAS) was used to assess level of anxiety among the study population (20) (21) . At the left edge zero = not at all anxious, and at the right edge 10 = extreme anxiety. Each participant marked the point on the line that they felt represented their level of anxiety towards the MERS CoV infection. The distance from the left edge to the mark was measured to the nearest mm and used in analyses as the participant anxiety score (21, 22) . The VAS is a valid, reliable, simple to administer tool that has been used successfully for assessing a variety of health outcomes including pain (23), quality of life (24) , mood (25) and anxiety (21, 22) .
All questionnaires were anonymous. 
Statistical analysis
Data were analysed using SPSS, version 21. The Mann-Whitney and KruskalWallis tests were applied to compare anxiety scores in different groups. Associations between independent variables and anxiety were assessed using univariate and multivariate logistic regression analysis, with calculation of odds ratios and 95% confidence intervals. Anxiety score was used as a binary variable (≥ 5 vs < 5) in the regression analysis. Only those variables which were statistically significant in the crude analysis were introduced in the final model. Statistical significance was set at P < 0.05.
Results
A total of 400 participants of about 420 approached agreed to complete the questionnaire. Questionnaires that were returned blank or with the majority of the questions unanswered, including those which were not marked on the anxiety VAS, were excluded: a total of 358 questionnaires were analysed. Demographic characteristics can be seen on (Table  1) , of whom 87.7% (n = 64) had been admitted at hospital and 74.0% (n = 54) had died. When asked about the probability of being infected with MERS CoV, 58.6% perceived the probability of infecton as unlikely compared with 27.2% who percieved it as likely and 13.8% as very likely (Table 1) .
More than half the participants (57.7%) reported anxiety level score of ≥ 5 (study sample median) on a 10 cm VAS [mean anxiety score 4.94, standard deviation (SD) 2.29].
Univariate logistic regression showed that married people, those who were not satisfied with their health status and those who perceived they had a greater probability of being infected were at greater risk of anxiety compared with their counterparts [odds ratio (OR) = 1.57, 95% confidence interval (CI): 1.02-2.40; OR = 1.87, 95% CI: 1.13-3.09; OR = 3.07, 95% CI: 1.94-4.86 respectively] ( Table 1 ). In the multivariate regression analysis, only perception of personal health status and perception of greater probability of being infected were significant predictors of anxiety during the 2014 outbreak (OR = 2.49, 95% CI: 1.31, 4.75; OR = 3.25, 95% CI: 1.86, 5.70 respectively) ( Table 1) .
Level of anxiety was significantly associated with several avoiding behaviours, including changing plans for performing Umrah, postponing domestic or international travel, avoiding eating outside the home and avoiding visiting hospitals and public places (P < 0.05) ( Table 2) . Analysis was done among those who responded they had plans for Umrah or travel.
Mean anxiety level was significantly associated with hand washing after ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫و‬ ‫الثاين‬ ‫املجلد‬ ‫عرش‬ ‫احلادي‬ ‫العدد‬ coughing or sneezing (P = 0.013) and wearing a face mask (P = 0.002) ( Table  3) . The main information source for MERS-CoV was television (TV) (50.7%) followed by WhatsApp messenger (32.9%) and the Ministry of Health website (30.8%) ( Table 4) .
Discussion
None of the participants in the current study had ever been diagnosed with MERS-CoV but some knew confirmed cases, of whom the majority had died. A moderate level of anxiety was reported among almost half of the participants. However, overall of knowledge about the mode of transmission of MERSCoV, clinical manifestations and prevention was modest.
Prevalence of anxiety about MERSCoV in our study was higher (57.7% scored 5 or more on 10 centimeter VAS) compared with the findings of Rubin et al. where 23.8% scored ≥ 12 out of 24 on the 6-item State-Trait Anxiety Inventory (STAI), suggesting anxiety about swine influenza (26) . The higher prevalence of anxiety in our study could be attributed to lack of communication and information about mode of transmission and sources of infection and the unique location of Jeddah, very close to Mecca, where there is increased concern about spread of infection among pilgrims.
Anxiety was associated with perception of increased susceptibility to infection, in concordance with Cowling et al. (10) , as well as satisfaction with general health status.
Only 13.8% of our participants perceived themselves as very likely to acquire MERS-CoV, similar to the findings of Lau et al., who reported that 10% of participants considered themselves to have a high or very high chance of contracting influenza A/H1N1 during the prepandemic period (27) .
The most common source for information on the disease in this study was TV, which is consistent with previous studies during other influenza epidemics. Akan et al. found the majority of the university students in their study (89%) had received information from the mass media (TV) (28) . Also, TV was the major source of information (38.6%) in a study carried out in India during the 2009 H1N1 pandemic (5). This finding is important as it demonstrates that mass media (specifically TV) continues as a major source of health information, contrary to the expected shift towards internet sources and other smart mobile applications. An interesting observation in our study was related to the use of new applications (e.g. WhatsApp) and short message services (SMS) as important sources for public awareness. Considering how widespread the use of these applications is among the study population, they might lead to increased public panic because of rumors and incorrect or insufficient information. Trust in information is an essential element in risk perception (29) and behaviour change (30) . During the early stages of an epidemic, and in particular with new emerging infectious diseases like MERS CoV, people seek information from different sources (internet, social media, peers, etc.) if official public health advice is lacking or inadequate (31, 32) . Health authorities should respond promptly with clear, evidence-based public health information in order to maximize trust and ensure public compliance with preventive behaviours (33) . Awe found that nxiety was associated with several avoidance behaviours and precautions, especially relating to travel or being in public places. This was in consistence with Cowling et al. during the 2009 influenza H1N1 pandemic (10) and other studies of previous epidemics where a positive correlation between level of anxiety and hygiene measures (28, 34, 35) and wearing face masks (36) has been reported. However, adherence to health protective behaviours (e.g., hand washing, wearing face masks and social distancing) varies with perceived health threats and effectiveness and the demographic characteristics of the population (25, 31, 37) .
Limitations of this study include timing of data collection in June 2014 where the outbreak in Jeddah was declining, the cross-sectional nature of the design with an inability to infer causal pathways and the sampling methods, which may preclude generalization to all inhabitants in Jeddah.
In conclusion, the current study showed a moderate level of anxiety and modest knowledge among participants. Level of anxiety was associated with several avoidance behaviours related to the domestic and international travel and being in public places. Wearing face masks and washing hands after cough or sneeze were associated with increased level of anxiety. Traditional sources of information (e.g. TV) continue to have great impact on the population knowledge. However, new applications (e.g. WhatsApp) and short message services (SMS) are important sources for public awareness.
During such outbreaks providing immediate evidence-based information to the public using both traditional media (e.g. TV) and new communications software/applications may be useful in controlling anxiety and associated psychobehavioural responses. Health authorities shouldbe encouraged to take the lead in informing the public about proper prevention and control measures rather than abandoning the stage to the spread of rumors through social media. Azab, S Shaikhoon, R Alwasiah AS Reda and B Al-wasyah, who helped in data collection. Funding: None. Competing interests: None declared. 
